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PROTECTIVE WEARING ARTICLE, FOR EXAMPLE HELMET 

The invention relates to protection of the human and other bodies and in particular to the 
protection of the body of sportsmen and other people exposed to like hazards such as 
security guards, cyclists, motorcyclists, military personnel, police, security officers. It is 
well known to use a shock absorbing material to form an outer cover such as a vest. 
• Typically such materials tend to absorb some of the energy of the impact of a missile 
which may be anything from a cricket ball or knife/sharp instrument or baseball bat type 
weapon to a bullet. It is one object of this invention to increase the level of shock 
absorbency and ideally to suppress it almost completely. 

According to the invention in one aspect there is provided a shock reducing article, 
comprising a layer formed of a shock absorbing material associated with a layer of load 
spreading material arranged so that on impact the load is distributed whereby a wearer 
experiences reduced shock. 

The shock absorbing layer may be provided by a wide range of suitable materials but 
typically and preferably it is made of a foam which is substantially totally shock absorbing. 
Such a material is identified by the trade mark MEMORY FOAM ® and is available from 
Astron ElastomerProdukte GmbH of A-1231 Vienna, Austria. Such foams may be made 
up from a wide range of materials based on nitriles, norbenones and combinations such 
as nitrile/pvc. Suitable foams have the following typical properties: 

Specific gravity 0.1-0.5g/cm 3 and preferred - 0.19 g/cm 3 (DIN 53550 - 

BS903 Part A1 - 
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2 

Method A) 

Elasticity ~ (DIN 53512) 

Hardness 9-30 Shore A (DIN 53505 - BS 903) 

Part A26-Method N) 

Other shock absorbing materials may be used, either instead of or in addition to the foam. 
Examples include foams based on a polyethylene, poiyurethane, polystyrene, 
polypropylene, nitrile or polynorbenone. 

The loading spreading sheet may be provided by a wide range of materials such as hard 
pvc, polystyrene, LDPE, HOPE etc. or other materials alternative to plastics. 

It is a further object of this invention to provide an article capable of absorbing trauma and 
able to resist attacks by knife or like sharp instruments or weapons such as baseball bats 
and batons. 

According to this invention in another aspect there is provided an article having at least 
three layers comprising: 

one layer comprising a shaped body of shock absorbing material 
a layer of load spreading material 
a layer of blade resistant material 

The layer of shock absorbing material may be shaped to match the contours of the body 
or part of the body. For example, the layer may be contoured to the bust for wear by a 
policewoman. 
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The layer which is resistant to penetration by a blade, e.g. a knife blade, may act by 
preventing penetration or by deflecting it. Suitable materials include chain mail, mesh of 
metal or suitable plastics. 



The different layers may be joined into one article in a variety of ways such as heat, 
adhesive, stitching, riveting or the like. In some cases the layers may be loose. 



The layers may be arranged in any suitable sequence, and more than one layer of any 
type may be present. 



Examples include (working from the outside inwards) 

load spreader 
mesh/mail 
load spread 
foam 

load spread 
foam 

or 

load spreader 
mesh, 
foam 
mesh 

load spread 
foam. 



Articles may be shaped as or be incorporated in other products or garments such as 
helmets, hats, jacket, shoulder/neck guards, full protective vests, arm guards (upper and 
lower), leg guards, shin pads, butchers aprons, gloves, clothing as in shirts, blouses, 
jackets, vests, overcoats and the like and any corporate garment; car headrest, bumper or 
the like. The articles may be provided with attachments means which affix, strap on, clip- 
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on or otherwise fix to an individual guard, operative, etc., or animal, e.g. police horses, 
racing horses, dogs and the like. 

In another aspect the invention provides an article of wear such as a helmet comprising 
shaped inner layer and a second layer making up an outer skin, wherein at least part of 
the skin is in the form of platelets arranged so that the force of an impact is spread 
whereby the wearer suffers local impact force only. 

The platelets may be made of a wide variety of materials such as polyethylene, pvc, and 
the like; metal; fibreglass; composites; KEVLAR; or the like. 

Preferably the platelets are arranged so that under a severe impact the impacted platelet 
will be urged inwardly into the foam to underlie an adjacent platelet, giving an overlap of 
platelets better able to resist any subsequent impact on that site. The arrangement of 
platelets will depend on their shape and the use to which the headwear is to be put. 

In order that the invention may be well understood it will now be described by way of 
example with reference to the accompanying diagrammatic drawings in which: 

Figure 1 is a cross-section through one pad article before impact; and 

Figure 2 is the same cross section at or after impact. 

Figure 3 is a cross-section through another article of the invention. 

Figure 4 is a side elevation of one sports helmet of the invention; 
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Figure 5A is a cross-sectional view of a wall of one helmet of the invention in an 
unimpacted condition; and 

Figure 5B is also a cross-sectional view following impact. 

The pad shown in Figure 1 comprises a body F made of foam such as ASTRON memory 
foam ® measuring about 6 to 10 mnvthick. A layer, of semi-rigid or rigid plastics, e.g. 0.5 
to 1.5 mm thick low density polyethylene, is secured by, e.g. by heat sealing with or 
without an intermediate sheet not shown, glueing, riveting stitching or other fixing method. 
The layers may however be loose. On impact, e.g. a bullet, (having been arrested by a 
ballistic pack usually of polyaramid fibres or the like), bat, or ball, the hard layer C will 
spread the load across the foam F, resulting in much reduced trauma to the wearer. Even 
on very hard impact the load will be spread over a wide area, and the pad may be 
deformed as in Figure 2, but the wearer undergoes little or no trauma. 

It is well known that the United States national institute of Justice (NIJ) measured the back 
face deformity from arrested bullets and set a pass standard at 44 mm. More recently in 
the UK the Police Scientific Development Branch (PSDB) set a new lower standard of 25 
mm back face deformity. In one embodiment, the use of Memory foam ® at 9 mm (in 3 
layers of 3 mm) combined with 1.5 mm of LDPE has reduced back face deformity to levels 
of 9 mm and below placing the protective pad at the forefront of trauma protection whilst 
retaining lightweight and flexible characteristics unknown in prior trauma systems. 

On a 25 Joule impact of soccer-shin protectors, existing shin guards achieve transmitted 
force levels of around 15-20 KN where the constituent parts are PE foam 6 mm + cotton + 
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2 mm HDPE. Where 6 mm Memory Foam ® is used in combination with HDPE ? 25 Joule 
impacts result in a drastic reduction of transferred force to less than 6KN. 

On 50 Joule impacts, transmitted forces on traditional guards generally fall between the 
bands 30-45 KN. Transferred forces can reduce to less than 20KN with use of this 
protective pad at 50 Joule impacts. 

On hard impacts of 50 Joule and above, the load is spread over a wide area, and the pad 
may deform as in Figure 2, but the wearer undergoes drastically reduced trauma. The 
pad may be incorporated in, or with as a stand alone, a pad in any protective garment, 
e.g. leg guard, hat, helmet, vest, jacket, shoulder pad, arm guard etc., car headrest, 
bumper or other. The pad may be applied to horses, e.g. police horses, racing horses or 
articles, e.g. vehicles. 

The article in Figure 3 comprises a body F made of foam such as ASTRON memory 
foam® measuring about 10 mm thick. A layer of semi-rigid or rigid plastics P, e.g. 1.5 mm 
thick low density polyethylene, is secured by, e.g. by heat sealing with or without an 
intermediate sheet not shown, or other fixing method. Between the layers is a metal mesh 
or chain mail M or other blade resistant material. The bonding could pass through the 
mesh. The article of Figure 3 is multifunctional in that it provides a level of protection 
against cutting of skin or flesh, i.e. against stab, knife or slash attack; it spreads the 
impact of a blow to reduce the level of impact; it will absorb any impact to reduce risk of 
bruising, sprains, broken bones or the like. 

The helmet of Figure 4 is an article made of the usual shape. The helmet has a main 
shaped body formed of a shock absorbing material F, preferably Astrons MEMORY 



9311152A1 I > 



SUBSTITUTE SHEET (RULE 26) 



WO 99/11152 



PCT/GB98/02647 



7 

foam®. Platelets P may be a hard material such as polyethylene or polypropylene are 
spaced about the outer surface of the helmet and heat sealed, glued, welded or otherwise 
secured to the foam with or without an intermediate heat sealing sheet. It will be seen that 
there are gaps G between the platelets where the foam is exposed. Where appropriate 
the exposed surface may be covered with a waterproof, typically resinous or e.g. latex or 
fabric coating or cover which may or may not be decorated. 

On impact from a missile such as a sports ball or the like the missile will typically hit one 
platelet P and the shock transmission will pass from the impacted platelet into the foam. 
Adjacent platelets may also sense the impact force but there will be no opportunity for 
that force to be transmitted all around the helmet because of the discontinuity. As a result 
the helmet will be more pleasant to wear and there will be less risk of damage requiring 
replacement of the helmet. As shown in Figure 5B a severe impact can dent one platelet 
P into the underlying foam material F to the extent that an end portion of the platelet will 
underlie a neighbouring platelet which has not been so deformed. The overlapping 
relationship provides increased resistance to further impact as a result of which even a 
damaged helmet may be used for a prolonged period. 

The platelets shown in the drawing are spaced apart but they can be butted together, and 
indeed partially overlapped in fishtail manner. The underlying foam may have areas of 
higher or lower density underlying platelets or between platelets. Platelets may be 
distributed in zones, leaving areas platelet free. 

The invention is not limited to the embodiments shown. More layers may be present; 
platelets may be located one on top of another. The headwear may be for cricket, hockey, 
football, horse riding, ice hockey, canoeing; windsurfing; cycling and motorcycling, etc; it 
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may be a knee pad; anti-impact safety equipment such as a gym mat; anti-ballistic pad; 
or the like. 
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CLAIMS 

1. A shock reducing article comprising a layer formed of a shock absorbing material 
associated with a layer of load spreading material arranged so that on impact the 
load is distributed whereby a wearer experiences reduced shock. 

2. An article according to Claim 1, wherein the shock absorbing layer is a nitrile PVC 
foam. 

3. An article according to any Claim 1 or 2, wherein the shock absorbing layer is a 
foam formed of a polyethylene, polyurethane t polystyrene, polypropylene, nitrile or 
polynorbenone. 

4. An article according to any preceding Claim, wherein the load spreading material is 
hard pvc, polystyrene, LDPE, HDPE; or the like. 

5. An article according to any preceding Claim, comprising a layer of MEMORY 
FOAM as the shock absorbing material. 

6. An article according to any preceding Claim, wherein the load spreading material is 
a layer of low density polyethylene. 

7. An article according to Claim 5 and 6, wherein the MEMORY FOAM is about 6 to 
10 mm thick and the layer of polyethylene is about 0.5 to 1.5 mm thick. 
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8. An article according to Claim 5,6 or 7, wherein the MEMORY FOAM comprises 
multiple layers. 



9. An article according to any preceding Claim, wherein the two layers are secured 
against relative movement. 



10. An article according to Claim 8, wherein the two layers are glued t stitched, riveted 
or otherwise secured together. 



11. An article according to any preceding Claim, shaped to be worn on the body and to 
reduce trauma on impact of a missile such as a bullet, bat or ball. 



12. An article according to any preceding Claim in the form of a shin protector, leg 
guard, chest guard, thigh guard, body guard, hat, helmet, vest, jacket, shoulder 
pad, arm guard, car head rest, trauma pack, bumper for a vehicle; or the like. 



13. An article according to any of Claims 1 to 12 including a layer of blade resistant 
material, whereby the article is additionally adapted to resist attacks by knife or like 
sharp instruments. 



14. An article according to Claim 13, wherein the layer of blade resistant material is 
made of chain mail, metal mesh or plastics mesh. 



15. An article according to Claim 13 or 14, comprising layers (from outside inwards): 



.99H152A1 I > 



SUBSTITUTE SHEET (RULE 26) 



WO 99/11152 



PCT/GB98/02647 



11 



layer of load spreader 
layer of mesh or mail 
layer of load spreader 
layer of shock absorbing material 
layer of load spreader 
layer of shock absorbing material 
or . 

layer of load spreader 

layer of mesh or mail 

layer of shock spreader 

layer of mesh or mail 

layer of load spreader 

layer of shock absorbing material 



16. An article according to any of Claims 1 to 15 in the form of a helmet, comprising a 
shaped inner layer and a second layer making up an outer skin, wherein at least 
part of the skin is in the form of platelets arranged so that the force of an impact is 
spread whereby the wearer suffers local impact force only. 



17. An article according to Claim 16 as dependant on Claim 4, wherein the second 
layer may be additionally formed of metal, alloy, fibreglass; poiyaramide; fibre 
composite; or the like. 



18. An article according to Claim 15 or 16 in the form of a helmet for a cyclist or for a 
sportsman, e.g. for cricket or hockey. 
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19. An article according to any of Claims 15 to 17, wherein the exposed surface of the 
first layer is coated or covered with a wax, resin or fabric. 

20. An article according to any of Claims 15 to 18, wherein the platelets are butted 
together or each slightly overlaps its neighbour. 
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